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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (1 10A, 1 10B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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si i sot-? i^'*? tss i af^«i^a^ffiflB lt 

|g l re/? a# y ?*f/D/5 At^onfr £$J» 
U l5iemiffif<Or-^l^^^*^^glL/c^2afc7) 
t-9 WX9 b m^m 1 SfiOlSi^M*>f»^L^^ 
2S¥<9&fgSS£(£fflL-CSfl2 myy&UVVftfT 

[0001] 

[&BJ§«S^£8ffr»flF] *Wiofflimii-?4 9u 

IS (VLIW) St><?re$>&. 
[0002] 

[fif#<08»] *^iVLIE (mMtii^m. Very Long 
Instruction Word) V^f ^nTn-fcyHf&tf-r 4 > : ;yVl' 

&®£tZ\Z. mlgVrfii^UKfrmUm (instruction 
level parallelism ILP) immttmj^X D8f8tt 

x7 • TT-'J^-^gyJi^b-rSS^^O^ftlLPS: 
teMjgfflr&&V\ ?*?l''<A'Mfrfta (TLP) # 

9X9 Xlift&X U-/ H5: ^BSKjgfr^&Tu-t y irO 

ZlSts. VUWTu*y^O*£&fi|JJK£{i. fflBgftILP 
l^tettTo-fe •yWZKvm&iW&TJ Y)VX'h *) . 
(¥-5Tffi<0^X^ (XfcUW/K) *>&e>3-K&£fr 

[0003J 

tmn&mztmzm*. *<m<?> r&mm$m (nu 

mber crunching) j TTy^-i-a y.izmm&faOi: 



LT^S. 04i.{f, H^a^^SDSPTTU^-^ 
gyJiDSP^fJjai^^x^^M^S y^X-ri.. & 
#<7)^X^(iaS5&i:?iftILP$:WLTV^v\ 
I"? KUffti. ^^fiS^DSP^-^^rtg?^-^! 

[0004] d^^i^ftO^raT-KOffliit^. ft 
3ftSfficolo^{i. ^- y^7-ffifc:J:& rmrWm 

-fe-y-9-JS^^XxAj ^V^=&»0*ll^|g5, 574,93 
Y'\CDVUUJjj!iX'$>& . ^ 
•y ? 5-ffi<i. a ^^fc#-VLIW|5(cffl5 5 y ? 
XSfUtltgCXUy F£SM&&VLIW^XirA£^l, 

<£mt -f h x-hh o z&omz&fii^x y y -i^n 

[0005] x-yN--x^r-7 • ro-fe >y ( .r ft»iy\ 

- h>7 x rm^xcoyiwzyxf wm&h #t s «r 
thx-Zh) tzttLxii. mmim* >?~>j-rz 

{C. XM)-AA*^N^*«7x -yf-$iX. »:^TB*> 
Xtt35!^i^h-;P (stall) -TI,^T-A*> 
4>7x y^Li)fV^T-«ia*«^h-/P-tSiT'Blcfl)#i. 
6, ^T'*S. iOS^Ta* yl«^«?)Mi. -fe^ 

st&.m.mmzjjkztix^h. ^.ivyiv- ymx&ffl 

ZWrftX-mf $ti& 2fi^/N* 77rfcJ: STo-fc >y 
tf^i^L-TV^. D^'-hffetciS f2fy-y->t 

453^il^#aTo-b -y-9-K «t S^S^V y K5-f» 

fcJ:* r^-7x^XlX^TD*.yD-fc^-aj fcV^d 
^«a0HEmfr*ffl^frm4. 222. 790f- 1 mKZMfcZm 

iztx^h. 

[0006] mix^ vLiwro-b ywmizWE&Mzm 
(cji y y-^ z wmttHzimmtz . 

[0007] 

[iiji?r»^-ri.^i6co^g] *mnt. mLT-9v 
tsm&^mf~? ■ Tv-t yvx-bi. t — 9 ■ 7*0 

-fe y 1 Xlim 2 H<0i:'*> ^>*»T'SS?WtClW 
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vJ*i] VyfcofflfflTT'T- ?WJx? <F>WR Lfzi><0 

x?t mwcommmzm hx-ru^^^em 

[0008] mLmCDT-fUiSXlHiAiH K¥#fc 

BiM FO#&Lfc¥^£>fflj£;S;fu ^ffl^fi^l 
^TD-fe vtli 2 fflOSfcfc L>t 7-0^7 F U - 

cmrnwxt^ $-%<ti>i®<7)fflwi'> ! x7ii t Ai)- 
a vt bim nzmmtx^h. zsts. mit-vx- 

[0009] -f-^Tn-fc y +r\t^X\5&m\<'i?X9 

vmmzitLxmi^-Yfr^^^-v^ zixm 
2*- Fft»6* i K'vaatr* & . 

[0010] J^t-FT'li. f-^m^tli & 

?*;vf£>2ooft^Ft)-AKjeg-r6. 
( 1 ) AIM F<7)T-^l^^'X^i: A-9->f F<D«5tg^B 
5:#Hg-tl»i3r^fc (2) B1M FcOr-^l^'x^B 

im f oim3m*:m£t h t&mz? ix^y 

&SE§gB£#H&t&f(M*££tf£ 1 fgr^x F »J 

Dfiyfl$iil>BiM FOT-^^Xry-OSfcib&^L 
1M F^-^Ui^cOfflSr^-X/CkJ:^. ^ 
08B?ri*. r-^ro-b y-tti. BtM F<0«tg§ia 

S<0¥^^#!»rs^<0^^^2^XFU-A 

[00 11] x-^TD-b y-^Ji^^^rST-o^ 
5A-^tU**tf. Ifllt-FT'tt. f-^rntv 

2^-F-CJi. r-^ro^yim^WMry'/PT^ 
SOrn^^A^^y^fcNt' y F«DffH*£:7x yf-t 
£. Xfct *2*-KTUU T~ 7*0*^031 1 T 
o^A^^y^KWJWiN^t* Ftf>l&^£7x-y 
**0^2T0^A*'>y^fcJtje-r&N/2h'y 



F<7)^Sr7x-y^-i-&. 

[0 01 2] T-^7-D-fey»Mi x gSl#^XF'J-A 
[0013] 

fcL JaftC6xTn-b y^-X«iC6xto?^x^-9-X ■ j >X 
h^Xy FaTMS320C62x/C67x7 r 5 »J <7)7-Q-fe y 

{i. Sfcf^tx • 4 yxF^yF&^TUIESfvC 

rTNS320062x/C67x CPUttSHHr<y F. 
Fj fc rTMS320C62x/C67xgffiSlBSj 

li&xtkmco^x-b&^K^tiHrmmtimmmz 
fit. c\ti^x\±z<r>mvmi±m=ikiz\±®%\ l ztyt> 

[0014] zzx-muzmz t . Qbxvmnty&zmgi 
a (cpu) i oocoartT-a^A^t'j i oskf 

-^tU16O<OfS!M:LitBA50^$nTV^. £ 

ZlgJgth. C6x«mVLIW7-D* y^. -fTfrbfettM 
F 1 3 OAtBtM F 1 3 0BW21M F*<J)&^ t tii 
«3fUtV\ AIM F 1 3 OAfcBtM F 1 3 OBO^* 

: JX97t4)V1 4 OAfc 1 4 0B5-#tf. -JR(CC6xt' 
XFT$rlltf-tS. Ct0S^c7)Tn-b-y-^«— 

mz&t#>tzm&&3t*®mh. vyvv^rmw 

(a^nyy\M 5) TT\ VLIWfc LT8fflco 

yO y^titft^ixS. d*l^8^^7'O y^*JVL 

wMTvA y<rmm^m.\z^f<xny^tvh. 

C6xfflST'C0#-«0VLlWi^^/^ -y F t mttlh . 
[0015] &<$rf< xn-y^/'r^-Y&m.l 1 5(0 
7x v1- -7ti?7&t,*»? (PC) &tf$iJffllgai 1 
OtCiOTFPX^nS^^ y F(i. To^^ 
t'J 1 05*^ffr^T-r;m-y?v'T3-F§£Sl 1 5 
(C7x>yf-$il|,. l&^f-lX'^f/f^-Hgll 
1 5{i^fL^C7)gg^^-jT3-FL. X^r^A-ZP 

(S, L. MX»iD) F^T-f^^yf-ri). 8^ 

tT&iM ?ivmT4xn~,^ti. *H F104, 
im&S$>tz t )lX'h&. ^F130Afc 13 0WiT 
o^7^«Sr5!ia-ri.#^l^ai 3 5Afc l 3 5B^ 
6. #tt#£t£*&£, *M5-tS^JH!^ai 3 5A 
XJi 1 3 5BIJ7 x y * ■ 7B77J**}iy>tRX/&lffl 
l^ai 1 OKJI^tTSrJt^TFl'X^co^xyf-S: 

1 2 5T'H^ts. s>j3^*«4t^^. m&*-?x? 
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RTfXy-Timi 2 5li7x7f - TufyAjt^y? 

jblti^siru mmmimiztihwxiimm 

Ztil. >M7vA vVmmW.1 2 0te. Tury&A 
*?V9*?)M T0)&&co#BimcO£ o 77 A > 

[0016] HfrOflfc, AIM F 1 3 0AX(±B-»M F 
13 0 BLh0#$$ii|lflH- & V=JX97rA)V\A0K 

X. U : JX93mB&l4 5£itLXV-A F&fcOl^tf) 

-**ty 1 6 0£i£*rU MiMFl 3 0Atl3 0B 
ttr-^t'J 1 6 0*m.lzT9±xi-&. Mffw>? 
1 5 0l2C6xTn-fe -y-9-1 0 OtfOtftff Sr*J#tl,|g 

[0017] ftoT, dcos-Xr-Mi. t&fcO&ffi-C* 
^-i^fc. m-^&£Ztit:XhV-J*X'$-z.t>tih<7> 
T&ftixlf . 1 B|fc 1 tSMJ-x F 'J -A«o^Sr5!SI "Tll-C 

y^- - 7n7'y&l>*7>?X.VfflWmmi 1 OAtRKS 
-r^^jm^A^ F 1 3 OAtB-»M F 1 3 0BtC|£(7 
£>*l&„ 7a/7A^t'J 1 OSA^i&^f^yt./f 
/T3-HHS1 1 5t2otD;K-F{>$>S. 

f/fa-KMl 1 5»22-?OgfriH 1 5At 

1 1 5MzftMZtit:. &£W1 1 5 At 1 1 5Bfctiift 
^79792 1 7 At 2 1 7B**i!tjDSfX*:. ^T^r 
? 2 1 7At 2 1 7B{±g-*AlM F 1 3 OAtBHM F 1 
3 OBfcifr^Srffil^rS. X. fiimm 3 5BJi7x y 
f - • ya7yJ±t)*7>9mf%m \ 10 (01 ) coftb 
Otc^xyf-- -TvyyJ*ii*7y9mfW8mW.l 1 0 
BK1^4£*. J0i.T. 7i7f • ru9yAij^y 
f&XSffltimSl 1 OAt 1 1 OBOTO^TcOffeco^ 
7*9^ >#Mi>. 3IM1 2 OAt 1 2 OBt l/C. AIM 
Ft BlM H«Pi»lc4Mi ("f ®t) LT^ 

^Jffl^Ml 5 OAt 1 50Si>mmX'$>&. 
[0018] C6xco^2»^g|Sr^L-CV^*i. To 
* yim 2^lt<^l*]»&# (3>Z>&Mi5.Wzmto 

X'*>zi)Wtim%&) \zi>%w%mx-hh. C6xt« 

va 9mfttmmm3x v<mm^mzmn 
va Y&mzti. Y<7)m^m.\mmznwz 
frhxh*. *mkomt i\mmu. m.oc6x£ 
m^mcom^mco^^izmm^thz t tc& 

BZtlt^ ( 1 5h'yF • :* 7* yFtt£ a- F/XF 

rx\tw^/w&mmvvx9<r>xots:) . *6*ffc 



[0019] H2 fcHS-riTD-fc ^iMiJaTOJ: d K 

1 1 OAt 1 1 0BO#**^ 7u7yh.**L 'J 1 0 5 

•yf-/r3-KiHll 1 5At 1 1 5B^#^-W^.y 
F (VLlW8^/\-^ry bC01/2) S7xrft4. 
Tr79&*2 1 7 At 2 1 7Nii8r^$:A&t/BlM 
#*A4>F^S. &WC&1M FcO-r-fX^yf-Stf 
rn-KHai 1 5At 1 1 5B»i ra&oj 06xKJ 0 
Hffffl^^ x F£fl»tS., f«S$«-f F 
fcr-fXAWf-SflS (AIM Ht7)t3r^(iAtg|^|gSK 
LK ML SWll^ B#4tf2Bgfi<952. L2, M2&1/D2 

Wf s fa^7f*>f)7D-t7tli rji^cOj C6xt 

[0020] #SILT WSrV^Jji 

^vx^Ji^Xf-TllSl 2 5»iAtM H 1 3 OA$iJfflllx 
: JX9 tBtr-f H 1 3 OBJOffll^^X^^^^^Siia^ 
vx^SrSKS. ffja^X^a^xT^Sl 2 5(i 

^nt«-7TS>B2^S:^S. A-»M F 1 3 0AtB^>f 

f 1 3 0B^^iija^^#^$fxTv^^. fja 

«-9--r YX'\i.mL?t\m±.zixh. m<r>mmx\t--)i 
Yw%&&i--?x9<?>x-tj i %&ztih. z\<mmm\i^<D 

f£m&<?>t:#>Z<Oi%-tHzmil\,\ Wti<r>*M Vim 

z*>h<rmaj*-*JLh z\twx% h*>zmm-&t:»b. 

$ELfi-ZTTmm8.Vffi&-?X9tf *-?X9jW F 

Tmm\ffl&*<7>tim-?x 9 tlx tmm- 1 . 

hbhV4 Vtmjl&ZJtZtcibizii. *cr>V( F^J 

ih&ttmv vx9<mm-hmL<rr?x9 1 f<» 

coXtT • -?X9cm^ipZti^mt wmf%t> 
[0021] 2m*M \ t lZ$X<?M®C6x$m\'i''X 

9*imth*mtt:\\ %«r>msmx\ vmvvx 

9<r>hhK><rxr>Mfi?.n.tt-ttl^ ttWMWl' 
i JX9\i.*-?X9 j ^ Ftcco^^WEtS. rxu- 
7} Yifi^-i^LX\^m»V i Jx9\ l zm>L 
*■ WfflbtiWi'XTA.mfR*) ) IX d t-r&Jtt^ 
WS2 s *-£*j-l&Zti>m%mtl\,\ C6xHSS^-C2fi 

#tf : TV\s»y ■ F^M»tSAHR ; 

tixi^-T- • va YxiimmftMRmmiziKm : 

H^^/n*^ y F COT F l^X ££©t&PEl . T'J> l> . 
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r^X^j MS r XU-7j ^ F ■ tfi^lffltS 
i§3\ C62xT-SiJa^^j!!H-ri»-e<?)fS^$ilffll^^^{i 
2fifc$*U. ! #gtt&V\ C67x (>?»/h^JR) Tit. 

[0022] ^^T'^T^T"^ 2 1 7 At 2 1 7B<7)® 

4 Fl 3 0A*fBlM F 1 3 0B£giiR-f &£Ttf>8H;i£ 

omfcztL*. mffmz, b-»m y^t?79i 1 7b 

{i^ti^OfflSrBf-^f FiiiRt;:»f aim Ftfr^ 
1 7A«B1M FMR£A1M FSiRK3£8|-t 
6. £<Oi§^*Uc^&£TJifgJ|i&h*.y V^M 
(ttbh. r 0 j 2: r 1 j x« r 1 j ^ r 0 j 

[0023] gfTt&fk^-Xli 1 mxk<?>®mi'i?x ? 1 

5 OAXJi 1 5 OBon- Kcoi 3^r. *f£BB<D#8i*- 

£ : 

3 1 : h 'J-AAt^X F 'J -ABSrftSJ (± 

30: 3cH7r4A^fcSaRD£tt#<t'.y|>31 

29: 35H7r^^*a^S:## (b'>y h31-fe-yh 

2 8: iXKJ -AAfc ¥X h 'J - AB£ft§* ( m£f 

2 7 : ma&XTTmfcZttm ( 0 coj©^t^s>m 

;*{±BM 

2 6-16: 7£> 

15-0: S"J3.*Xirr • • t'y K IEKHffll 

Vi?x?\zS. *)M&&% OlhVh ( r 0 j {±A1M H 
1 3 0 /WS-x £>;fu r 1 j {JBIM ! 3 OB^*. t, 
tlh) 

[0024] WSLX-XtT ■ -?X?i$Z ZX'ii 1 h' y h 

v<mx? i>®m*jmx't> 0 . zcoigr&m 1 tv h #a 

1M K'vcT^SrfcJtBIU S2b' 7 b**BlM F^<0« 

[0025] fcrnj. 0^5!Six^C6x^x 

>y K2rHtfr5«SA^@2tfc|. J: 3^2aPCt-F 
CD22X^-y H5rHfifLTV^|,W\iDl5Jfc^-rSA» 



[0026] &6)\,Z7u?7MZ. Tot y-Wtfl;* 

tf. H— tM^TfrSlA&tfB-iM F • a~v\7u? 
y^mm^yTthhco^n^ix. ZM3$itz% 

To^AlifflS^- K^J»U^'X^*^AHRi:CR©J 

mvi;x?<7>tmzk*r4 vwrnvvx? 1 5 oax^b 

■*M Y%ffflV*Jx9\ 5 0Bot'*>^36^\ntr--rs. 
;\MT54 >- • TFl^XPi^PElii/v-F^xT • 
't-f y b2tl& Z t iZ&MZtlfzW 

Zrmrtm&^Vx 9 {, z\<r>wmz 3 f - Sits . 

[0027] 4H8LfcAlM F 1 3 OAfcB-tM F 1 3 OB 

^tfmzmftLx^&frxitftgzwfeemt l^v^ 

T-^v^KO. %<ry&*<r>\/i;x9yT4ii<r>W%<mfr 

Mz£Z>ftfm$3l<?)-~UtLxmfiZtL2>. VWlsiS 
Xftm-Ltzlk. r^xfj *M FliSOii**;*-^ 

[0028] «T«±!Bc£fl^^L7tMT, X 

YTAfem^ {Vi/Xfn. n+1. n + 2&l^n + 
3) tJSg"rt£Tftl». 

1 . -miz&ixwi&frzmm. h»3- 
ff^TFu-xj-^tytxhr . 

2. r^gtj afflPi/x^tc^fr^^Jg^lP/S'M 
^XxTSOfflffi^D-F (^cOiil*tittJaT^2o<7) 
y'ty7« r^ Tj (c5^-f^^*>*>S) . A^-f FfcA 
*M F^Sia-F • X V iJ-MWy+y/JIfi. B 

*M vizbw f#j$3- v xb y-A^i^> 

ROa (A1f>f HlflJBPvX^O) fcRlaJ-^tU 
£7)old_tslc_GRsfc:Xhr^y;P . RObtRlbS'X 

3. imfflWlsi;x?cr>[*im£Wb*J&m. ROafcRlacOfr 
/vr^Moo-FSr^tr (»7(c4^ . RO 
btRlb^lt^rirfi^a- F$rHff . 

4 . CSRSHS^vX^OrtS^Rlb^i), R0b<Ort^$rA 
^ F<0AMR^© x R2atR3a^XhTrr;K R2btR3 
b^rXhr^yA'. 

5 . IERSllffll^yX^cort§S:ROb^i!| N R0bOftg£A 
FcOCSR^Ift. R6b^R2a^»|ft. RObtRlb^^^e 

•J COCtl_regLsave^.X b rr7"^. R4a fc R5ai^X h 
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7*/K 

6. isimmvi/xfayvmi-mv^m. R7b£R3a-^ 

*?Sk R6atR7a?rXhr^;K R4bfc R<5b*X 

7 . RObfc Rlb£* t y <0 ( Ctl_reg_save+ S) ^XYT 
b) 

8. ZZX~? YX-m*P. 
[0029] 2O(0t>f F##-?)XP ••/ Ffc?ffe£$ 

^£ T'£& £ t ^*§^1-Sfi$r#atf £ t fc J: 0 £ ?>i§ 
r^ggj ^m^'Jx^^^S^hZ t-em&lzm 

^<nmm\tvmvjx ? zm&tsv-f y t> ^> yr^ji 
yfRx/ffl&msi 1 0Ax<ii i 0B#3i#ii<'*\ x 

f± r &£j f£fcEI£-»M Y (CTi.tfvx;? -»M K) # 

t^issc^ mmvisx 9 tzm&tsz t t 

[ o o 3 o ] ait L\^mmx'\irx3Vyjx\immv^ 
zttfmisisxfcQmbci-Ytzn&zni. *z 
Tt&^mizmmm&ftfmwx? ■ av-ftmtm% 

Y<r>*<r)%mffl£),zn lxi>Z ttef&frfZ . 

[oo3i] 2##m&±tfmiZixfi:%ri!;. mm. 

W&4ft#JSt<04g&$r£A. B. C. DfcD^ic. 2ft 
#&<r>m-&t&4HWta>. ABCfcDX(iAiBCDT'*S. 
ft-?TTn-t;>y»J-£2Xtt3 (AB/C/D S A/BC/DXttA/B/ 
CD) X«4g&JHc#SiT'#S. #JSl/C. 4f*<0^-& 

[0032] i ^<rMmctimiU>xT-*T? 

(predication) Tt>&. *Si LV^USMfJi. .1*1 
&tt#»c J: O^flHi-f fcfijftL . Tot -y-»)-<92 iM 
K^^-x h V-AfflXIfgizm&frBttm-txffl 

mmz^mt-tz. zcmu. a-»m Ytfznwx? 
(Diitp-emzztix^&frzx-frL mtay*y 

T<D£ 0%m& (predicated) g?ff) . B*M KttBfSg 



v*?*? yTL^^^-TSTjafftcmT it^ 

0. XteMSrStM F*»^PItWv : x^A v o2-pcoSji 
t £ "9 . Z iUis\- K^x 7?)|3M£4l 

iz<m (»ia^) tjsitstkfcTH. 

[0033] minted 1 M^rSX h 'J 

-AfcLT#fSfXr-y-A (^<0-9->fX) 

^•C^f^5^tT'J>S. ZtMUiUttmX'b 
h. 03 (±) t@4 (T) li, ^gtt-HT. 

h . *m*mm-h z\t\t. m->r ^ -i/^x h y -a 

$s^ifi$m.V4 9MzmiL. $t-?X 8ft-$<0&-4 * 

-i^m^mn^-h(r>iz^< 1 1 2^ ?mmp&z t 
x-hh. £.x&mntx'*%\yi§>£\^ ±8$ittmi 

frfrWffiiizT 4xj*v ^mxs> h t t . B 
*h m£mxmtt¥tt<r)w x<o u^) mzm 

[0034] j^mmwwjx?*2mfc?i><m 

mifiS) 0 ( -t f ^ - Y ^ 
-Vhttosi/Xfy r 4 )Vvm}j<r)3\;—z.2gk L, 
-*^Si-f^-W^ K<i-eiia#<7)B^--f H • V>-'x 
^7r-f/PiSr^i:-r4) . fi!oT-*<OD-^ HiOiRffl 
l^>-'X^7r^;K0D-^X^2^t^l,. 
i>x97r4 )IWM 0 . »ji^&W^)Si**^ 

f ^-v^-f HTI4. TA-9->f H j 1)--f 

mhtox-hz. 

[0035] f ^ - YifitisfieytH Yfrh 
%ti&$![ff)&msi;x?7T4)v ■ 4 x-iss^jmisis 
x??T4>v\*m*n v—tzmmi t ^o&x\ 
immtttfmizz^izimZiiimti-z. xtisu^ 

tlx. M<WJx?7tA>V rcj 
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?-te;vt4 d t *>'T'# 4 . £ g y<i jHtffltcB 
[0036] ft#<Dit&fc PMMc£<3»&fctt, fc* 

vmnizmtrmM^tLw <mtzmtxftmthc\t 

LXli^lhti*^) 

[00 37] 03fcM4fc. *mm\5.7v7yJ±**L 
•J 1 0 5^v<0 r 2Sj Ti?-b^.<?>i®tt^3?ffi!-ri.J5^ 

o^rffi^s^-. i^^. T?*xmjmm&3 o 3 
5 6t--yh) srai^s. zcommuzcomcrfflmm 

tP&WM Y 1 1 OAt 1 1 0B*»4»7x <yf- • rn/ 
7A*^^StX0J«lgai 1 OAfc 1 1 0B£»T, & 

f<± 1 otj § ? )vmiizw&<m*%h . 

i^ch^m-i 9Mz*t4 FAU8*4^tjr<7 F£# 
«lM?A*:iM FBJi^&cDv^ y h£*t&. 
fc'^£>WM Ft> liM ?/PT'4ifr^JU±£?He-C'£& 
V«t#>. FIFO/\' y7r* J #^Sa3 0 7Afc 3 0 7Bt L 
T#lM KCKft&*U IW< 7 7r l J>y'li#t-{ F 
• 7i y^- • TO^Atf^y^&UWPf&gi 1 OA 

tii Qwfflmtzhh. zcom^yvyx. 
mmtz&^xn&ax-h ■? . se 1 mmmwx- yil 
mmttxzziz^-r. 

ioo38]B^HS:mst. ®%&im 1 mm 

(ZtUt r^glj 1M FT\ AIM Fti riji-^_ 
i^'j 1M H-Cftft ) tS*WfcHaT. ffi3 2 2Bti. 
HffflW^y FSr/BSU ZtiZ rji^coj C6x 
(SSlH&flfcOi 3 fc ) t LTf-f X/tT**-***/ 

r^-mmi 1 5rtcoiais8s-^-ri,. bim fkh 
[0039] mt, Yit-tommzuTomz 

tiS&LX^h. ftGTy7?21 7 Mi. itftWrv Y 
£A1M F • tVr*, Y 3 1 8AfcB+M H • »Vr vY31 
8lUZV-Yt?>mkDtii<$rV-Y ■ T?7Yim3 1 

7{z£*)w&it>ti£. mix. $>zm&z&ft#izm. 



0-1 5tiA-»M F - l^^X^7r-f;K7)l 6-3 It 

Y^m^co^^izma^ti. fc-oX'W-v Fti 

h j fcf^Six4. MMtfl3 1 9JiAiM 
FX.iB <B' tn?(mS) ^ Y ■ VlfJi'&ZfPM 
^**Stfft^**»*j*jeU. ^ilSr^HAO^Ot 
-7;Pf-T^^-9-3 2 1 Ji$Jfflli6S3 1 90$ 
ffiTFT'AiM KXliB' Y ■ n*r*i Y ( 3 1 8AX« 
3 1 8B) <9fc'*><i>a>£g!lR-r!,. SJRLJtn^r y hJi 
if-f KBfc^TJ: oiz ra^Oj C6xr iX^ y+Mff 
?-YWtmz£*)imZ1Xh. ZOfctHzXt). 3zE<?> 
A-t^f K - y\-^ y hfcB' ^ F • /\'^- y h*M-9->f H • 

t' y h Sr-b -/ b LTU5rUfit^A7 7 F 

7*7-f >tt^if^-^yx r^A s B' . A. A % B' 
*M.. Ziiti. mi^r yYtfimikOWJYGiii 
fc£LTV^Xte£T?>AlM Y+QWrv bS-JPIL 
Tt^tc^L, !6^-r4ft6c7)>—^>'^« ry A . B' . 
B" . A. B' Vj T\ £fUi» ^TOB' ^--f K*4MVt 
^•xh*»*HitU:OB' -9">f H^tO^SA-y-7h 
(^<^{c^-f4. t>*>4^E>— ^>X<7)M**>' 
lHIJa±yl4L34. -$-*b*> r^A. B' . B' „ B' . 
B' . A. B' , A. A. V. A. B' cD<t3^^- 

[0040] tlTO^JiTo-fe y -9-+^^^at0^l 
Wf**L. r ^Sj (cffdttffiH^?f,{ca^^4. 

ras^c6x^h.j t^o^m^m-Mco^^imm 

w?mmm<r)%---4 ■ *h Y^tm^tit 
frintt. immizm^m ^js^-kb^ hj t 

v>d*^fi^o^« % ¥tt<?)*M Y<D r^3fj ^ K 
c7)4^»- (4 ) ^/N-^ y h<0ScDcg*l£jjrt. ^ rji 

8f<7)«TO«S-«frf4. ^<O09T'« < ) rt<7>fgr^li# 

-t-f (wrD-k^irc) ftx-mizmfiztiz 
^ i><r>x'\um<?>iH 9JU<oi><Dtmnzmi^tit 

■ *m Yiz<o*.mn) 

mim : A u A l2 A l3 > B n {Bi 3 B, 4 > A l4 
mm : {A 2 , Bj, Aj 2 B 22 > A 23 <A 24 B2 3 B 24 > 
[SI] 
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[0041] ±M<mx\ ntw vtt&g£.&fft 

*- Hi •3^<OfflJ4Hfffc«< *>*>5 ZtWftfr&. 
<^«|g§gB£^££fcfci do 

#<lMiBJtea>&lPHtff*{t (A«BmfiiM?/Ufyfc: 

[0042] C6xT'f6±-f l»DS-£7)^. h— A41jC%U ■ 
Ay^capefci* i><9*\ XfiTW^A ■ y# 

h*h-MPmit&. a* upturn*. £*>t>&cr> 

*H VXXh-fUi)^Uzm. fflSc0C6xc0idt^ 

v^ta (pt»m h ) tpx i — N ztummzts 

xh->Ui®)Hz&Wl%\.\ 

[0043] mmsmmmt mmhm2mimco2 

4 Xco^n- H • x h\) -A £:£~»M XaW&x V 0 
-At LTA1M H±fc ra-^j &fc#>tf)giBi^\ 
-H«7i7<0t&fj£>eflirt&. ^co To-Hm (i£iM 
X^hiJ-A«a^<^U *c7)*g3lBlM 

h $£vxm&wmiz*iM x<o^23- h £Hfi 
zmmToxotzmfZtih ■. 

1. Tn4E^2 0 03WtS^t-H T-S!?tU 

2. SqS^vx^&tfXTTl&gi 2 5ti0, To* 
>yi>-2 0 0li±!eHSt^TlB^L.^i d fc»K*- H^ 
OJiASr^SI-S. -IftiiB&tfB' UiSX?7T4/U£ 

\>\ •m%m^itx9t*<?m<?>wmm±w4 h 

13 0A^3e-$itS. A-«MH- 7i7f-7D/7 



A#-»-?#tfi&!Jffllggi 1 OMi^crytZT. flJO 
Si-A^LT^SHA^ H 1 3 0AfcUh-/H-&. 

3 . B1M H • 7i7f ■ TuT^A^y^&ttfHffll 
f&Sl 1 OBttiJgflJ^rSija^NyH? ■ TYl/XWu 

^xhryf/viirixt^-^yi^ aim y<dxv 
•v m^mmbmmiz^yo-t-y^mnixtmft 

[0044] Z\<?M[h<r>VyY*7x.T k-r%h%. $m 
fflft.U-7-jyfisXr-^ RTQS) mtt-ZZZX^z. 
Xfrht. m\W4 HI SOBfcT-DxyrhLJtv^J 
ii^/NyH^-eoffico r^Htjn?j Hffti. \t 

^m^A^^x^^mmzmi-thcnx^m 

0. AIM H 1 3 OAcOTo-fe y-9-^H^L=3rfth.{f=Sr 

[004 5] lmJSO^gTtt^fclgSgT'&S. 3rt?& 
<^:hJ22oc7)#|&£ig^)n-H - Xh>J-A (^9" 

^SIL^2O£0^^ H\ 4MtLfcl»)^9->r Hi 1 

>'V?a. mm&3-v ■ xhv-&£m«<D?zr 
xhv-Mzmt. ur^tfsiLTHfTU x^x- 
•amizm t xtmm^x^ izt zmm u . mats 

1) i fflm£Mlfz&ilz£*M X H 'J -ASrJ? 

[0046] A yy^Xy-Mt, 

4 X(T>X b 'J -AttlS^^ti^^^HrP-b >y 

H^R^-T^id^SL. ta!oTRT0Sli^c7)»i 

fa<oig*fflffl^-f vx-m^mm^xhh £ t 
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-£\ fcTf *Hfc£lM Xcr>X h 'J -A Sr^jl^- Y<?> 
AIM Y^ r n -^j -f jfcvvtlM K 

[0 04 7]*BBWT-ieau^(cJni.T. § Steffi 
<9W*3lil£tciil2^*i&„ lot. #HMP«ttp*l8 

t o o 4 8 ] &±<r)mwizm ixwiz&.r<omi^-t 

( i > imtii$mT-?Tv-t -/wzt5^T. sitf- 
9wjx9t. wmmm.t. s&ro^A^y 

9 k. ffisiT-97a-tvVli. 7a9y&ti 

*r>?<r)ffiMe>i><?)<7fflWT : ~c. T-9UiSx9<7)mR 

ztiKh<Dtmmgm(VMS{2iirzi>Mz£ *)ru9y 
^tiiGtfmfTZti&m i y t . ss i scot-^ ^ ^' 

X* t SB 1 POffil^S^ffl LTfg 1 7n/7A*>) 
— * W y'x 9frt>ttM Lfclfl 2 SfOx- 9Wx9km 

less i ffif^»figima^#at L^m2afcost^as-ffi 

Sr#]»ti>JfS2*-Kfc. fcfi^TSffiWfctWFirffi 

(2) mi flEKOSft^gr-^rn-fe -y -Wcfcn 
T\ UWr-9VVx9\m&T-9V i Jx9<Fft- J jt<T> 
AIM Ht^r-^^^^o^^o^Slt^ffl^B-t 

<wm vtmasBsm<v^»ff)»mLtda.ffm'^ y 

*»&«|J*S*U SI Atf^y^teAlM K • t 
-^l/^^fcAt-f WHHHU:fcMftU S27D 
^A^y^JJ&lM F • T-^l^'X^kBlM F« 

( 3 ) S23a^co@^^T-^ro-k>yiffcfc^ 

fcJSlE^g<7)iW«^< k i> 1 mrfflWVitxfm 

■»M F8ft<cJ:DM9P3*U 3S2*-FT'tiAlM F ■ 

t — 9 wx9k aim mti&m.<rmmi&% <kh 
\m<r)vmvvx?<DWA Ywstm *)$mzti. w 
■i y ■ =r-9vvx9kw mmsvmmt'j?* 

< k 1 XWftmvitxtam* FgWHci OIWS 

[0049] ( 4 ) S2«ie»Oi@ft#^T-^7-p 
-fe y-y-tCfc^T. T-^To-tey^fcL *2 : 6-FT. 



££tfil 1 &$x V >J -AfcJSg U AIM F • -f-? 

K18l^iaS:ffifflLTIIfif$n, SS2 
*-FT\ &27a7-7J»$V>?lz£y)fflmtlZ>1S. 
%rr-9~Tn*L 7t<0^tll^l^t £#M-f 
•S»^c0^2r^Om2^XhU-AtC|&gL. BtM 

f • ?-9wjx9tvM mtmmzmnixmi 

Ztlh. i&ftf8H^-r-?7*o-<r y-9\ 
( 5 ) S2«IB«OSft^igT-^7-o-b: ytfcfcH 
T-^Tu-fe-y^fcL 352*:-FT\ SlTny^ 
J»*t*t % s9tzX 0*9«Sixl.ffi«to«^T-^ra-b.y 

■y-t&mommmimt ^m-t^^astsm 1 ^ 

h V-MZ&SL. (l)AVAY- T-9\/iSX 

T-9v : Jx9tw4 Ymmazmtt 
mz^ix^vi-th z t iz x *) aim YmitgiW£& 

fflLTHtf^ix. m2*~YX\ %27X3?=jJ±1)*7y 
9izX VMWZtL&mm : T-97nlz yy-ff)¥#t1&m 

mme&ttk £mtrz>$i^co?i.z$ts&2$iGx h i> 
-AtiesL. jvm YmmgmzmiLxmfiztL 

( 6 ) ©S^ESgcOjg^^T-^Ta-fe y^tCfeV^ 

■c, %^z^-97v± ?v<mwm<rfo%*wm-h 

o-fey^iSlTay^A^^V^tC^-rS^-^ ^ 

m2^-YX\ T-97n* v?l$£K<?> J >M 9)V 
X\ mi7B9-7&jt*7>9tzMfc?&y'r}9'yAji*; 
•J*^Nt'-y hOi8r^£ 7 x-yf-U ^27x39^^ 
*7y9\,Zftj&?&7u9 : 7J±*± 'J*^Nb' y h<7)^ 

[0050] ( 7 ) 85 5TO&ajfB£iS^fSx-?;/-n 
•fe-yttt>v>T. 3 T-97n-t-yy-<rffl®mco 

KT\ T-^To-b-y^iSiT-oy^A^^y^tc:^ 
ffi-tS^'f 9JW7u9'yJ>j(* »J*^Nh* y FOft 
^•Sr7x-y^-t. *2t-H-e % T-^7*n-fe-ytMig 

1 Tu9y At? <7 >^ fcrW^S Tu9y t U 
N/2h'7K?xSr^7x7fU S2rD^7A^'> 
>^fc^*B-rS7-ay5A^ ; &l>*><i,N/2 t'-y hco^ 
^2r7x-yf-rs, j&Klgr^tST-?7-Q-fe -ylf 

( 8 ) S2^i^cOi@^#^i5T-^To-fe y^ttJV^ 
T. mi^-Yk^^-YtVfSRXS^^-Ytm 

i^-Yb<o^(Dmni^izx*)mm^tih, tm 

( 9 ) msmm<nm%fo<$tmir- 9 tu*. vwzts^ 
x. mwm\'i;x9ft<rm%.m.izmm<r)\zv 
w&Lxf-9ru^. ytrasi 1 Ytm 2t- y t 
ffm^'mt. mim^u^x9^m^&.m<r>mim 
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do) msmamcorngfii^mT-fTv-tvy-izts 

■^^crmu^zm 2 F 1 3S1 F i: ^ 

(11) ^2^E®<0j@ft^Sr-^7*o-lr y-9-tfc 
wc. m«r^xh'j-AXIilB2iSr^xh»j 

iz-tmr&x-ZTT ■ -?xmmmt. z-tts. m 
[ o o 5 1 j (i2) *m\\tmkT-?\yvx? 1 4 

OA. 14 0Bfc. ?^flSf&ggl3 0A. 130Bfc.?g 
WTu?vl>1}*}V9 1 1 OA. 11 OBi: £3tf&K!§r 

^frTmmizmmmvt>6. igit-F-ra. r 

-^ro-b-y-9-{i#-^^xh'J-A$:||fT-r-S. S52 
iBSLTiJ:v\ 4&tt, T-^ro-fe y^tf. ( 1 ) 

aim f • t-^s-'x^aim mmm.zmkt& 

ft&t ( 2 ) B-»M F • T-^Ui^fcBlM F«fi&H 

Wimm-t&ftGZianzT < xn •? i-t h -r t t 

0. AIM FSSI^M^^fflLT^T-^To-fe 
*!!M"&*4&4trft 1 &<$X Y D-AfciS^LT t i 
V\ m 1 «- FTtt. r-^ru-k y»m#lM 
Nb' y hc0^^^7x yf-tS. *2t— KTIi. T- 
^ro-b yim3c5cD-*M 9)VX-^5.<r>ru^yJ^t!^ 
y^ffl<^)Nt'/h<?)#^Sr7x y^-r&*\ XteSflia. 
(/I27n/5A^')^c0#'!?<7)N/2h'7b5'7x 



^^$0fflHai2 5Sr#tf. 
[0ffl<Dfg*$!flBJ!] 

*mi<vM±com/zcomcrmkitm®izm*zti& 

P3 7 b 7a/5 ARX/f- ?X * y cOfSB^t Lrt: 
•y?&0T'&S. 

[02 ] *mi<r> l Hife^tglo T£3i$ft*:0 1 <VT 
n-b y ^7*n >y ?imvb& . 
[03 ] **^»5r3SitflK:.k O^S$^01 «7 

[04 ) ^^O^ISIMcJ: 9^3*U:01 or 
o-b-y^OT^Sraa. 

100 CPU 

105 >*o/5^t>J 
160 T-^^t'J 
13 OA AlMF 

13 0B BlMF 

S. L. M. D stgsa 

14 OA. 14 0B WX^yr^fV 

1 1 0. 1 1 OA. 1 1 0B 7iyf • To/7A*'> 

115. 115A. 115B ^fan 7 f/f3- 

Fna 

13 5A. 13 5B #HS8|g 

125 SHa^V^^S^xT^g 
120 "4794 

14 5 VJX^^M 

15 0. 15 OA. 15 0B ffltoVVXf 

2i7A. 2 17B ttrrr* 



[04] 
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[011 



CO 00 \n 



106 



120^ ttft 



I3DA 
\ 

A*< K 



_j 

125 



LJL 



— 7 — f 

in* L 



145 

-A- 
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1 



13SB 



140* 



f-j»RAU 

T 



□ 1 5 



140B 150 



160 



[02] 



I — 4E°2 



105 

/ 



7 



K A 



217A 



2\70 MSB 



1106 



7xyfPC 



130A X 



A*<K 
150A 



Ml 



125-n 



(b) »a?*a (c) 



~~7~ 

140* 



145 



KB MMB 



02 







B*< K 


^*7 7-f*fl (*< K] 




US'** 



~7" 

160 



RAM 



V 
HOB 



150B 
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